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(57) Abstract: A system and method for displaying 
medical information derived from a plurality of sources 
is described. Medical data associated with a patient 
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generator is used for generating a composite window for 
displaying the ordered acquired data in a first window 
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A System and Method for Processing Patient Information 

Cross Reference to Related Application 
This application claims the benefit of a provisional U.S. application, U.S. 
Serial No. 60/249,576, filed Nov. 17, 2000, in the names of the present inventors. 

Field of the Invention 
This invention is generally related to a system and method for processing and 
displaying of medical information, and more particularly, to processing and 
displaying of patient data in a network environment. 

Background of the Invention 
In today's medical environment, various pieces of medical equipment are used 
to monitor or administer care to patients in, for example, hospital critical care or 
emergency departments. For example, medical equipment such as ventilators are 
commonly used to ventilate a patient's lungs with breathing gas, so as to assist a 
patient when the patient's ability to breathe on his or her own is somehow impaired. 

In order to properly administer a piece of medical equipment such as a 
ventilator, a caregiver must first set up various settings for the ventilator. Examples of 
commonly required settings to control a ventilator include: Peak Inspiratory Pressure 
(PIP) setting - limiting the peak pressure during inspiration of air; and Positive End 
Expiratory Pressure (PEEP) setting - limiting the peak pressure at the end of 
expiration of air. Many other ventilator settings may also be controlled, depending on 
the capability of the particular ventilator. 

Likewise, medical equipment such as ventilators may also be equipped with 
various sensors so that a patient caregiver may monitor the condition of the patient 
through the ventilator. Examples of commonly monitored parameters for a ventilator 
include Mean Airway Pressure (MAP) - the mean pressure measured within the 
airway during the breathing cycle; and Tidal Volume Inspired (TVi) - measured 
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volume of gas inhaled by the patient during a normal breath. Of course, 
different types of medical devices may monitor many other different patient 
parameters. 

In addition, hospitals also have dedicated laboratories to analyze, for example, 
blood of a patient once the blood has been drawn from the patient. The results of the 
blood tests may be printed out by a lab technician and given to the health care 
provider, such as the doctor or nurse in charge of the patient. The care giver can then 
analyze the results and choose the correct course of treatment for the patient 

Summary of the Invention 
The present inventors recognize that as the number of medical devices used to 
administer care and monitor patients increases, there is an increasing need for an 
efficient way to process and display the large amount of data from the various medical 
devices. Also, medical providers need to input and/or retrieve medical observations, 
diagnosis and laboratory results freely, remotely and in an efficient manner. 

In addition, the present inventors recognize the desirability of a user being able 
to gather, process and display data remotely from a piece of medical equipment at any 
location and to use commonly available computing equipment (such as a personal 
computer, PC), through for example, a local area network and/or a wide area network, 
such as the internet. Also, it is desirable for a device to be able to process and display 
pertinent data related to a particular patient at selected time frames, regardless of the 
source of the data, in an efficient and customizable matter. 

Therefore, an internet compatible system for displaying medical information 
derived from a plurality of sources is described. The system comprises a processor for 
acquiring data associated with a patient from one of the plurality of sources on the 
network. The system also prioritizes the acquired data for display in a desired order 
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and/or time frame. A menu generator is used for generating a composite window for 
displaying the ordered acquired data in a first window together with at least one of 
user-entered medical notes, medical laboratory results and ventilator data in a second 
window. 

Brief Description of the Drawings 

In the drawing: 

Figure 1 is a block diagram of a communication network with various devices, 
according to the principles of the invention. 

Figures 2 represents a flow diagram of a system according to the present 
invention. 

Figure 3 shows an example of a patient summary screen according to the 
present invention. 

Fig. 4 is another example of a patient summary screen according to the present 
invention. 

Figure 5 is also another example of a patient summary screen according to the 
present invention. 

Detailed Description 
Figure 1 is an exemplary block diagram of a communication network 
according to the principles of the present invention. As shown in Fig. 1 , 
communication network 1 is represented by an IP (Internet Protocol) compatible 
network with a hierarchy of local area and wide area networks interconnected 
together. It is to be noted that although the present exemplary hospital or medical 
network is an IP compatible network, other types of network such as, but not limited 
to optical or wireless networks, using other computing protocols such as, but not 
limited to, for example, X.25, frame relay, IBM SNA etc., may also be used, as one 
skilled in the art can readily appreciate. In addition, although the exemplary network 
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described is a hierarchical network, this is not required by the present invention. Any 
type of network architecture that provides communication connectivity among the 
devices on the network 'may be used 

As shown on Fig. 1, a first level of the exemplary hierarchical network 1 
comprises a Medical Interface Bus (MIB) 2. A MIB is a well-known medical industry 
standard for locally connecting medical devices together. As shown in Fig. 1, MIB 2 
is typically used to interconnect medical devices in a patient's room to administer care 
to a particular patient and to monitor the particular patient. Various medical devices 
may be connected via MIB 2; examples shown in Fig. 1 comprise a ventilator 6a, IV 
(Intravenous) Pump 8 or other medical device 10. An example of a MIB is an 
Infinity PAN, marketed by Siemens Medical System. 

MIB 2 is typically connected to a second level LAN network 3 through an 
Interface Docking Station (IDS) device 12, for interfacing to Ethernet-compatible 
LAN network 3. The higher-level LAN 3 may be for example, an Infinity LAN, 
marketed by Siemens Medical System. This higher-level LAN 3 is typically, though 
not necessarily, used by a particular department within a hospital, such as an intensive 
care department or surgery department, etc., depending on the size of the 
organizations. 

Although not shown in Fig. 1, more than one MIB may be connected to the 
second level LAN 3, so that more than one patient may be monitored or given care 
through LAN 3. In addition, medical devices may be connected directly to higher- 
level LAN 3. For example, as shown in Fig. 1, a ventilator 6b and an anesthesia 
system 22 are connected directly to LAN 3, without the need to go through a MIB. 

Furthermore, LAN 3 may be interconnected to a Hospital LAN backbone 4 
which may also be Ethernet compatible. This backbone network 4 provides 
communication connectivity between various departments within a hospital or 
medical organization; for example, connecting hospital administrative systems 15 
together with laboratory systems 17. In addition, the Hospital LAN 4 has a remote 
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access gateway 19 which provides remote, secured access from, for example, a remote 
doctor's office 23 or a remote care site 24, to the various systems and devices on 
network 1, through for example, the internet 29. Alternatively, a remote site may also 
access the remote access gateway 19 directly through, for example, a dial-up 
telephone port, ADSL, or other types of private connection. Remote access gateway 
19 may also be part of server 20, to be described below, instead of standing alone as 
shown in Fig. 1 , as well know in the art. 

According to the principles of the present invention, a central server 20 resides 
on LAN 3 for gathering and processing data from ventilators and other medical 
devices on network 1 for display and control. One skilled in the art can readily 
recognize that server 20 may reside at any level of the hierarchy of network 1, since 
all the different levels of local area networks or buses, as well as remote sites in Fig. 1 
can be interconnected together. An example of server 20, is a Prometheus server, 
marketed by Siemens Medical System. The server may be hosted, for example, by a 
computer system that is capable of running Microsoft NT operating system. 

Fig. 2 shows in flow chart form, functions that may be performed in 
accordance with the present invention. Server 20 first establishes communications 
with various devices on the network 1 as shown in step 202. This is done, for 
example, by using IP protocol and the known IP device address for each device on the 
network 1, in conjunction with a higher application-layer protocol, as well known in 
the art. 

Once communications are established between server 20 and the other devices 
on network 1, server 20 starts to acquire selected patient data from the various devices 
on network 1 . For example, at step 204, server 20 may acquire ventilator data such as 
ventilator parameters that are being monitored and ventilator settings selected for each 
ventilation unit (for example, 6a or 6b on network 1). The server may also acquire 
patient data from, for example, another medical device (e.g., 10) on network L 
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In addition, server 20 may obtain patient data comprising medical laboratory 
results that are first entered and stored, for example, in lab system 17 of Fig. 1. Also, 
server 20 may acquire healthcare provider entered medical notes for display. 

At step 206, server 20 in response to a user request then prioritizes these 
acquired patient data that are stored in server 20, in a desired order and/or time frame 
for display. The server will then generate a composite window for displaying 
concurrently, for example, a first window showing ordered patient data and a second 
window showing at least one of ventilator data, medical laboratory results and user 
entered medical notes, as shown in steps 208 and 210. 

In one aspect of the present invention, a user may use a Microsoft Windows 
compatible PC 26 or Windows NT compatible PC 29 as shown in Fig. 1, or any other 
computers capable of running a menu generating program such as a web browser 
program (e.g., Microsoft Internet Explorer or Netscape Navigator, etc.) to display 
patient data obtained by server 20. That is, a user may use a web browser on any 
computer, as long as a communication connection can be made to server 20, to make 
request and view patient data through server 20. This is advantageous, since a doctor 
may for example, gain access to a particular ventilator on network 1 from, for 
example, a remote physician's office 23, without having to access a dedicated 
terminal. Of course, a user can simply use a keyboard and/or a mouse or any other 
user interface devices to enter a user selection or request on a user computer, as is 
known in the art. 

Server 20 is therefore capable of formatting patient data acquired from the 
various devices on network 1 to be compatible with, for example, HTML (HyperText 
Mark-up Language) programming language for displaying data on a web browser. 
The server is also responsive to, for example, HTTP (HyperText Transfer Protocol) 
commands originated from a user's web browser for making a request. 

Fig. 3 shows an example of one embodiment of a patient summary screen 
according to the principles of the present invention. A user may select "Summary" 
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tab 301 on a screen type selection bar 302 to enable the summary screen 300 from a 
web browser 27 (Fig. 1) of, for example, a user computer 26. Summary screen 300 
comprises three data presentation panels 305, 310 and 315; various navigational 
control icons such as for example, 307, 308, 330; cursor 350 and selection bars 302 
and 324; time and date information 3 1 1 and 312; and an annotation entry control icon 
309. 

Graphical trend panel 305 displays a plurality of user specified and prioritized 
patient trend data which are differentiated. For example, individual trend parameters 
are differentiated by color. In addition, high and low scale limits for each parameter 
displayed in panel 305 both appear in respective differentiated colors and in a specific 
order in which the parameters labels are presented. 

Tabular trend panel 310 displays a plurality of user selected patient data in 
tabular form. For example, the data are presented in respective rows, with parameter 
or setting labels 320 to the left and actual numerical data 322 extending to the right. 
The right most column 323 represents the most recently acquired patient data. The 
resolution of data displayed is determined by "Scale" selection icon 321, which 
specifies the time scale of the presented data from one column to the next column. 
This scale selection 321 also determines the precision of the graphical trend data 
display in panel 305 . 

In both the graphical trend panel 305 and tabular trend panel 310, patient data 
may include parameters and/or settings from a ventilator or any other device on 
network 1, depending on user selection. Also, in both panels, time and trend 
navigation is provided by date navigator 330, cursor 350, cursor time 31 1, and a time 
slider bar 352. A user may specify how many days prior to the current time 312 
patient data in both the graphical and tabular panels should be centered on, by using 
date navigator 330. For example, as shown in Fig. 3, the user has selected for display 
patient data that have been stored for days 5, 6 and 7 prior to the current date of July 
13, 2000. The user may then use time slider bar 352 to focus on the specific time 
period within the days specified in the date navigator 330, so that the particular time 
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period of interest may be displayed on the screen. As the slider bar 352 is moved, so 
will the cursor 350 to indicate the selected view time within a time line 385. Also, a 
cursor time display field 3 1 1 will show the precise view time corresponding to the 
position of the cursor 350. 

In another embodiment, a user may simply enter a time and date in the cursor 
time display field 3 1 1 to select the time at which patient data in both panels 305 and 
3 1 0 will be centered for display. Cursor 350 will then automatically be moved to a 
time on time line 385 corresponding to the time entered in the cursor time display 
field 311. 

In addition, an annotation function is provided by an annotation icon 309 as 
shown in Fig. 3. Selection of icon 309 allows a user to annotate a note at the cursor 
time 31 1 for any observation that the user may want to enter. Once an annotation is 
entered, an annotation reminder icon, for example, 380, will be displayed on timeline 
385, to let a user knows that an annotated note exists at the corresponding time. To 
read an annotation, a user may simply select an annotation reminder. The full text of 
the selected annotation will then be displayed. 

Combination data panel 315 permits a user to additionally select for display 
any one of patient medical notes, patient laboratory results, and ventilator data 
comprising ventilator parameters and settings, via another user selection bar 324 on 
top of the combination data panel 315. 

For example, Fig. 3 shows an example when "Notes" option 314 has been 
selected by a user. In this case, combination panel 315 then shows medical notes 
entered for a particular patient selected, as indicated by for example, patient ID 325. 
Medical notes may comprise observations 390 and diagnosis 391 entered by health 
care providers. The medical notes information also include the time and date a 
particular piece of medical information was entered and by whom, as shown in Fig. 3. 
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In another embodiment, combination panel 315 may display laboratory results 
for a selected patient in response to a user selecting "Labs" icon 405 on selection bar 
324, as shown in Fig. 4. In this case, server 20 (Fig. 1) will communicate with for 
example, lab system 17 on network 1 to obtain, for example, the most recent 
laboratory results for the selected patient. Fig. 4 shows, for example, combination 
panel 3 1 5 displaying the three most recent laboratory results in tabular form. A slider 
bar 410 is provided for a user to view additional laboratory data, by sliding bar 410 up 
and down. 

Also, the combination panel 3 1 5 may display selected ventilator parameters 
and/or settings for a selected ventilator, in response to a user selection of "Vent" 505 
on selection bar 324, as shown in Fig. 5. The selected ventilator is indicated by a 
ventilator ID display field 502. As a result, combination panel 315 may display for 
example, the most three recently acquired ventilator parameters and settings as 
prioritized by a user, as shown in Fig. 5, 

It is to be understood that the embodiments and variations shown and 
described herein are for illustrations only and that various modifications may be 
implemented by those skilled in the art without departing from the scope of the 
invention. 
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CLAIMS 

1 . In an internet compatible system for displaying medical information 
derived from a plurality of sources s apparatus comprising: 

a processor for acquiring data associated with a patient from at least 
one of the plurality of sources, the processor prioritizing the acquired data for display 
in a desired order; and 

a menu generator for generating a composite window for displaying 
said ordered acquired data in a first window together with at least one of user-entered 
medical notes, medical laboratory results, and ventilator data in a second window. 

2. The system of claim 1 wherein the ventilator data comprises at least 
one of ventilator setting and ventilator parameter. 

3. The system of claim 1 wherein the processor further prioritizing the 
acquired data for display within a selected time frame. 

4. The system of claim 3 wherein a cursor is displayed indicating a 
selected time during the selected time frame. 

5. The system of claim 4 wherein a time display field displays the time 
corresponding to the selected cursor time. 

6. The system of claim 5 further comprising an annotate icon for 
allowing a user to enter an annotation for the selected time during the selected time 
period. 



7. The system of claim 1 wherein the menu generator selects one of 
the user-entered medical notes, the medical laboratory results, and the ventilator data 
for display in a second window, in response to a user selection. 
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8. The system of claim 1 wherein the medical notes further comprising 
at least one of time of entry, date of entry and person of entry for the medical notes. 

9. The system of claim 1 wherein the first window further comprising 
a graphical data panel and a tabular data panel. 

1 0. The system of claim 1 wherein the processor prioritizing the 
acquired data for display in a desired order in response to a user selection. 

1 1 . A method for displaying medical information derived from a 
plurality of sources, comprising the steps of: 

acquiring data associated with a patient from at least one of the 
plurality of sources; 

prioritizing the acquired data for display in a desired order; and 
generating a composite window for displaying said ordered acquired 
data in a first window together with at least one of user-entered medical notes, 
medical laboratory results, and ventilator data in a second window. 

12. The method of claim 11 wherein the ventilator data comprises at 
least one of ventilator setting and ventilator parameter. 

13. The method of claim 1 1 further comprising the step of displaying 
the acquired data within a user-selected time frame. 

14. The method of claim 13 wherein a cursor is displayed indicating a 
selected time during the selected time frame. 

15. The method of claim 14 further comprising the step of displaying a 
time corresponding to the selected cursor time. 
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16. The method of claim 1 5 further comprising the step of providing 
an annotate icon for allowing a user to enter an annotation for the selected time during 
the selected time period. 

17. The method of claim 1 further comprising the step of allowing 
user selection of one of the user-entered medical notes, the medical laboratory results, 
and the ventilator data for display in a second window. 

1 8. A method for displaying medical information derived from a 
plurality of sources on a network, comprising the steps of: 

acquiring data associated with a patient from at least one of the 

plurality of sources; 

prioritizing the acquired data for display in a desired time period; and 
generating a composite window for displaying said acquired data in a 

first window together with at least one of user-entered medical notes, medical 

laboratory results, and ventilator data in a second window. 

19. The method of claim 18 further comprising the step of displaying 
the acquired data in different colors. 

20. The system of claim 18 farther comprising the step of displaying 
the acquired data in varying scales. 
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